Desert View Power, Ine. ap affiliare of

Greenleaf
POWER

February 12, 2019

Director, Air Management Division
Attention: A-3-3

U.S. Environmental Protection Agency
75 Hawthorne Street

San Francisco, California 94105-3901

Subject: Desert View Power 2018 Test Plan for Emissions
Performance Test

R: A-3-1
NSR 4-4-11
SE 897-01
Dear Sir:

Enclosed is our test plan for the 2019 Emission Performance
Testing which is being submitted for your approval. We are
planning to conduct testing during the week of March 18, 2019.

If you have any questions, please contact me at (760) 262-1653
direct line or (760) 396-2554 ext 115 general line.

Sincerely,

S

James RusselV Huffman

Vice-President of CA Operations/Plant Manager
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cc: Air Pollution Control Officer
Attention: Mr. David Jones AQAC Supervisor
SCAQMD FILE #100154
South Coast Air Quality Management District
21865 E. Copley Drive
Diamond Bar, California 91765-4182

Chief, Stationary Source Division
California Air Resources Board
P.O. Box 2815

Sacramento, CA 95814

Air Division, Director, U.S. Environmental Protection Agency
Attn: AIR-5

75 Hawthorne Street
San Francisco, California 94105-3901
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TEST PLAN FOR |
2019 EMISSIONS PERFORMANCE TESTING AT
THE DESERT VIEW POWER PLANT

Prepared For:

Desert View Power
62-300 Gene Welmas Dr.
Mecca, California 92254-0758

For Submittal To:

South Coast Air Quality Management District
21865 Copley Drive _
- Diamond Bar, California 91765-4178.

Pfeparec] By:

-~ Montrose Air Quality Services, LLC

1631 E. St. Andrew PL.
Santa Ana, California 92705
(714) 279-6777

Dave Wonderly
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Desert View Power
2019 Emissions Performance Test Plan

CONFIDENTIALITY STATEMENT

Except as otherwise required by law or regulation, this information contained in this
communication is intended exclusively for the individual or entity to which it is addressed.
This communication may contain information that is proprietary, privileged or confidential
or otherwise legally exempt from disclosure. If you are not the named addressee, you are
not authorized to read, print, retain, copy, or disseminate this message or any part of it.

&/ MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan

REVIEW AND CERTIFICATION

| certify that, to the best of my knowledge, the information contained in this document is complete
and accurate and conforms to the requirements of the Montrose Quality Management System
and ASTM D7036-04.

signawre: _F2 1 b, & Date: 2/12/2019

Name: Dave Wonderly Title: Client Project Manager

1 have reviewed, technically and editorially, details and other appropriate written materials
contained herein. | hereby certify that to the best of my knowledge the presented material is
authentic and accurate and conforms to the requirements of the Montrose Quality Management

System and ASTM D7036-04.

ef
Signature: - MM C s Date: '2/112/2019

Name: B Matt McCijné o Tiﬂéi o ”R-e'gikoﬁalr\/'i'ce -Pr'e‘sideht‘ )

@ MONTROSE
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Desert View Power ,
2019 Emissions Performance Test Plan

1.0 INTRODUCTION

Montrose Air Quality Services, LLC (MAQS) has been contracted by Desert View Power to
conduct annual emissions compliance testing on two Fluid Bed Boilers, and a relative accuracy
test audit (RATA) of the continuous emissions monitoring system (CEMS) at the Desert View
Power Plant located in Mecca, California. MAQS will conduct testing to comply with U.S.
Environmental Protection Agency Operating Permit NSR 4-4-1 1,SE 87-01 including amendments
through August 14, 2003: 7" Amendment Title V permit to operate CB-OP-99-01 dated 8/1/2000
and 40 CFR 60, Appendix F. This test plan presents the testing procedures, a description of the
sample locations and a summary of quality assurance procedures.

David Wonderly will coordinate the testing for MAQS and can be reached at (714) 279-6777. The
on-site test team will consist of a Project Marager whose responsibilities include interfacing with
facility personnel, operating the mobile emission measurement laboratory, and performing data
entry as well as Technician(s) responsible for all stack responsibilities. A Qualified Individual, as
defined in ASTM D7036-04, will be on-site for all methods performed.

Emissions tests will be performed on each Biomass fired boiler as specified in the permit for:

¢ Particulate

e NOy, CO and SO,

e Hydrocarbons

* Hydrogen Chloride (HCI)

* Method 19 F-Factor Using ASTM D6323 and ASTM E711 for Fuel BTU/Ib

-» Volumetric-FlowRate -~ -~~~ . ... - ... - . ST
» Oxygen and Carbon Dioxide concentration

* Flue gas moisture content

Arelative accuracy test audit will be performed to satisfy the requirements of 40 CFR 60, Appendix
F, as part of the quartedly CEMS testing. The Continuous Emissions Monitoring System (CEMS)
Relative Accuracy Test Audit includes NOx, CO and SO..

4/ MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan -

2.0 UNIT DESCRIPTION

The Desert View Power Plant consists of two 297 MMBtu/hour, circulating bed, biomass-fired
boilers, and combined unit are designed to produce 47 MW of net electrical output. Each unitis
equipped with the following pollution control systems: :

e Anammonia injection system for control of NO, emissions;

¢ Cyclonic mixing of injected ammonia with flue gas to provide for a minimum
amount of ammonia slip (emission);

¢ A limestone injection system to limit emissions of SO;
* A hydrated lime injection system to limit emissions of HCL;

* Areverse air baghouse to restrict opacity and emissions of sulfates and
particulate to very low levels.

The plant CEM system for each unit includes measurements of NO,, CO, O, O, wet, SO,, CO,,
flow and opacity. It is an extractive system with a heated line extending from the probe to the CEM
unit. Table 2-1 presents the current CEMS configuration.

TABLE 2-1
CONTINUOUS EMISSION MONITOR SYSTEM
DESERT VIEW POWER PLANT
Species Manufacturer Model - Range
'-r\fo,;» - - - - CAl - -ZRE-5 Multi Component Analyzer - - 100-and 500 ppm
CO CAl ZRE-5 Multi Component Analyzer 100 and 500 ppm
Oz Dry CAl ZRE—5 Multi Component Analyzer 25%
SO2 CAIl ZRE-5 Multi Component Analyzer | 50 and 500 ppm
CO2 CAl ZRE-5 Multi Component Analyzer 20%
02 Wet AMETEK Thermox 2000 25%
Flow Diet Greg Standard - Msdcfh
Opacity Monitor Labs Lighthawk 560 | 100%
&’y MONTROSE
002AS-541589-PP-169 6 of 94 b AR QUALITY SERVICES



Desert View Power
2019 Emissions Performance Test Plan

241 SAMPLE LOCATIONS

Samples will be collected from the transition ducts to the stack. Camot Technical Services, Inc.
conducted three dimensional flow testing and stratification testing on the transition exhaust ducts
on each unit. This testing was conducted in accordance to SCAQMD chapter X section 1 and 13
and will be presented in the report titled "Stack Gas Stratification and Absence of Flow
Disturbance Testing at Desert View Power Mecca Project" (R1 06E622.T) submitted to SCAQMD
in October of 1994. The sample locations met all the requirements. Copies of the results from that
report can be found in Appendix B .All testing for both Unit 1 and 2 will be done at the sample
location presented in Figure 2-1.

FIGURE 2-1
DESERT VIEW POWER SAMPLE LOCATION
Stack
AANANNANNANN
-3 A - A O
8 B B O
: C o .
Unit 2 o go Unit 1
O E E )
3¢ 9
Facing South

2.2  UNIT OPERATION

The tests will be conducted at or near maximum steady state unit load conditions. Limestone
injection rate, fuel combustion rate, ammonia injection rate, ash handling operations, excess air
level, combustion air distribution, and combustion temperature will all be set to maintain stable
unit operation. Pertinent operating conditions will be recorded by Desert View Power personnel

during the tests. Full load will be defined as greater than 267 MMBtu/hr of total (biomass and

*“natural gas) héat input to the boiler.

&/\ MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan

3.0 TEST PROCEDURES

The test procedures to be used are listed in Table 3-1. Part of the gaseous plant emissions
performance testing data will be used for CEMS RATA determinations. A minimum of nine
reference method tests are required for all gaseous species relative accuracy (RA)

determinations.
TABLE 3-1
PROPOSED TEST MATRIX PER UNIT
DESERT VIEW POWER MECCA PROJECT
Parameter No. of 'fests Measurement Principle  Reference Method Duration per Test
NO« 9 Chemiluminescence EPA 7E 60/3;0 minutes
Cco o1 Non-Dispersive Infrared EPA 10 60/30 minutes
02/CO2 g Non-Dispersive Infrared EPA 3A 60/30 minutes
PM 3 Gravimetric | EPAS 90 minutes
SO2 ‘ o Barium Thorin Titration EPA6 60/30 minutes
Hydrocarbons 2 GC/FID SCAQMD 253 60 minute composite
“HEL - -3 - lon Chromatography- “EPA26A - 13%31&1‘;;6:;::;?3%;‘;2 .
Fuel Samplihg Daily ASTM D6323 Composite hourly samples
Fuel Btu/lb Daily ASTM E711 Composite hourly samples
Fuel Moisture Daily ASTM D3173 Composite hourly samples
Fuel Chlorine Daily ASTM E776 Composite hourly samples
Stack Gas Flow Rate - S-Type Pitot Traverse EPA2 -
Moisture - EPA 4 -

Condensation/Gravimetric

(1) Includes compliance and RATA test runs.

002AS-541589-PP-169 8 of 94

& i,

@

MONTROSE

AR QUALITY SERVICES



. Desert View Power
2019 Emissions Performance Test Plan

3.1 CONTINUOUS GASEOUS MEASUREMENTS

NOy, Oz, COz and CO will be measured according to EPA reference methods using MAQS
continuous emissions monitoring system (CEM). NOy, Oz, CO; and CO concentrations will be
determined using MAQS mobile emission measurement laboratory. The laboratory is housed in
an 18 foot trailer outfitted to provide a clean, quiet, environmentally controlled base for the testing
operations. The laboratory has lighting, electrical distribution, air conditioning and heating to
support the test instruments and provide for optimal test performance.

Concentrations of these gaseous species are measured using an extractive sampling system
consisting of a heated stainless steel probe to minimize reactions, a heat traced Teflon sample
line connected to a thermo-electrically cooled sample dryer. Following the dryer, the sample is
drawn into a Teflon lined pump where it is pressurized and then filtered for delivery to the gas
analysis portion of the system. Gaseous samples will be collected at a single point. Three
minimum 60-minute compliance tests will be performed.

NOx concentration is determined using a California Analytical Instruments (CAl)
chemiluminescence analyzer (model 600 Series). The analyzer has full scale ranges from 2.5 to
10,000 ppm. The analyzer is equipped with a vitreous carbon NO: - NO converter for the
determination of total nitrogen oxides without interference from other nitrogen containing
compounds. :

Oxygen concentratjon is determined using a AMI electro-chemical cell analyzer (model #-201).
The analyzer has three full scale ranges; 0-5%, 10%, and 25%. The cell contains an electrolytic
fluid that reacts with oxygen to generate an electrical signal proportional fo the concentration.

- CO: is measured using a non-dispersive -infrared -analyzer manufactured by CAl (model-#100 = -

Series). The analyzer has full scale ranges of 0-5%, 10%, 20% and 40%.

CO is measured using a non-dispersive infrared/gas filter correlation analyzer manuféctured by
TECO (model # 48i). The analyzer has user definable full scale ranges from of 0-10 to 0-10,000

ppm.

The analyzers and sampling system are subjected to a variety of calibration and quality assurance
procedures including leak checks, linearity and calibration error determinations before sampling,
and system bias and drift determinations as part of each test run. Data are corrected for any
observed bias or drift in accordance with the reference methods.

@ MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan

3.2 PARTICULATE MEASUREMENTS

EPA method 5 sampling system will be used to measure the particulate emissions from both
Desert View Power units. The sampling system consists of a nozzle, glass probe, 250°F heated
filter, two impingers containing DI water, a third empty impinger and a fourth impinger containing
silica gel. .

The analysis for particulate is summarized in Table 3-2. Gravimetric Analysis will be performed
on the probe/nozzle wash and filter.

TABLE 3-2
EPA METHOD 5 ANALYSES
Sample Component Analysis Procedure
Probe and Nozzle (Front 1 12) Evaporation/gravimetric
Heated Filter (83 mm) Bake/gravimetric

3.3  SULFUR DIOXIDE

Sulfur dioxide will be measured according to EPA Method 6. The first three runs will be 60 minutes
and will be used to demonstrate compliance and as RATA runs. Subsequent RATA runs will
consist of 30 minute tests per the Methods. A barium thorin titration of the hydrogen peroxide
impinger samples will yield SO, concentrations for nine relative accuracy test runs. The sample
system will consist of a heated glass probe connected o the impinger train with an un-heated
Teflon sample line. All the unheated portion of the sample train will be recovered and analyzed.
Prior to the titrimetric analysis, all SO, samples will pass through an ion exchange resin. This
removes interference associated with ammonium (NHs*). The Method 6 train will not include the
IPA impinger, which is provided in the method as an option. The H.O, will absorb both SO, and

SO; (if any). SOs will be counted as SO,.
3.4 HYDROCARBON

Samples for hydrocarbon analysis will be collected in clean 6-L Summa Canister and mini water
impingers and analyzed according to SCAQMD 25.3. The samples will be analyzed by AtmAA
Inc. in Calabasas, CA using TCA/FID or other qualified laboratory. Results will be reported as
total non-methane hydrocarbons as carbon.

@ MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan

3.5 HYDROGEN CHLORIDE MEASUREMENTS

Triplicate hydrogen chloride (HCI), samples will be collected using EPA Method 26A. Sampling
and analysis for HF and CI2 which is included in EPA Method 26A will not be performed.
The sampling train consists of:

e Aglass nozzle and heated glass probe heated to between 248°F and 273°F

» ATeflon Mat or quartz out-of-stack filter in a glass filter holder heated to 248°F +
25°F

* Two impingers containing 100 mi of 0.1 N H2S04 for collection of HCI

e One empty impinger

* Animpinger containing silica gel

Samples are withdrawn isokinetically from the stack. The Teflon Mat or quartz-fiber filter collects
particulate matter. The acidic absorbing solution collect gaseous HCl and is analyzed for HCl by
ion chromatography.

The samples are recovered in the following sample fractions:

1. Back half of filter holder, H,SO,4 Impinger Catch — Weighed for moisture content
and recovered with DI water into pre-cleaned HDPE bottle.

2. The filter and probe wash will not be recovered for this test program.
Quality assurance samples collected in the field are:
o Afieldblark
* Areagent blank: 200 ml of 0.1 N H,SO,4
e Areagent blank: 200 ml of DI water

The samples will be analyzed by ion chromatography by AAC in Ventura or other qualified
laboratory.

3.6 VELOCITY AND MOISTURE

Stack gas velocity and moisture content will be determined by EPA Methods 2 and 4 during the
particulate test. Velocity traverses will be performed during each set of compliance tests (NOy,
CO, SO; and hydrocarbons) and for each RATA run.

3.7 FUEL ANALYSIS

Daily fuel samples will be collected by Desert View Power personnel. Hourly samples will be taken

and composited by the lab prior to analysis. Sampling will be consistent with ASTM D6323 sample
* collection'methodology. MAQS will sendthe samples outto be analyzed for higher heating value

for heat rate calculations, for Btu/lb for calculating the HCL emissions in Ib/MMB1u using ASTM

E711, for moisture content using ASTM D3173 and for chlorine content using ASTM E776. Copies

of the analysis will be included with the final report. '

@ MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan

3.8 RELATIVE ACCURACY TEST AUDIT

Relative Accuracy tests will be performed for NOy, SOz, CO and Oz on sub systems of each unit's
CEMS. Relative accuracy is determined by comparing the CEMS data to the corresponding
reference method (RM) data over nine to twelve test runs. Nine 30-minute minimum tests will be
performed for the NOy, SO, CO, and O relative accuracy. Relative accuracy is expressed in
terms of the absolute value of the mean of the difference between the monitor value and the
reference method value. It is reported in terms of a percentage of the mean reference method
value. The computational procedure is summarized by the following equations:

:‘“
iMs
2
N—
N
ol —

CC=to.9757%‘1

RA~Ia’l lce lJc]00
RM

The RA will be determined for the monitoring systems in parts per million dry (ppm) and Ib/hr.

4y MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan

3.9 TEST SCHEDULE
The scheduled test dates have been set for March 19— March 22, 2019 for compliance and RATA

testing. A proposed test schedule for on-site testing activities is shown in Table 3-3. This schedule
is based on the number of tests and the required sample times.

Date Unit No. Test No. Type of Test

3/18/2019 1 - Set-up

3/19/2019 1 - 1-3 PM, 1-3 HCL Particulate Tests 1-3, HCL Tests 1-3 CEMS RATA and
1-3 Comp RATA testing Compliance NOx, SOz, CO &VOC Tests 1-3 Fuel Samples

3/20/2019 1 RATA testing Continued CEMS RATA

3/21/2019 2 1-3 PM, 1-3 HCL Particulate Tests 1-3, HCL Tests 1-3 CEMS RATA and
1-3 Comp RATA testing Compliance NOx, SOz, CO &VOC Tests 1-3 Fuel Samples

3/22/2019 2 RATA testing Continued CEMS RATA

&/ MONTROSE
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Desert View Power

2019 Emissions Performance Test Plan

4.0 REPORTING

MAQS will prepare a com
for the test program. The

prehensive emissions report that includes all raw data and calculations
test format is presented in Table 4-1. The test report will be submitted

within 45 days from completion of testing.

moow

 TABLE 41
REPORT FORMAT
Title page
Report Title
Prepared For

For Submittal To:

Author and reviewer names

Test Dates and Report Issue Date
Report Number

Review Page
Signatures of person who prepared the report and signature of person who reviewed the report

Table of Contents Y

Introduction and Summary

Identifies the client, source, reason for the test, test date(s), test personnel, client/source personnel, regulatory
observers ’

Summarizes the results of the test, indicates applicable rules and passffail criteria and makes a statement
regarding the test results

Outlines the organization of remainder of the report.

Table of analysis resuits

_Unit Description. . e e

Describes the process wliich Wéé tested .
Describes any applicable control equipment
Test conditions .

Test Description

Test methods, replicates, duration, calculations
Test locations
Test critique

Results
Re-states the results of the test and makes a statement regarding compliance with applicable regulations
Results tables with more detail on individual test runs and supporting data

Appendices
A. Test and Laboratory Data
1. Test Location
2. Test Data (by type)
3. Quality Assurance Data
a. Cerlification

b.  Equipment Calibration
c.  Calibration Gas Certificate
d.  Chain of Custody
Process Operating Data
- Measurement Procedures
Calculations
Instrument Strip Charts

002AS-541589-PP-169

6\ MONTROSE

AR QUALITY SERVICES

14 of 94



Desert View Power
2019 Emissions Performance Test Plan

APPENDIX A
QUALITY ASSURANCE AND CERTIFICATIONS

002AS-541589-PP-169 15 of 94 &) MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan

QUALITY ASSURANCE PROGRAM SUMMARY

* Assignment of an Internal QA Officer

* Development and use of an intemal QA Manual
* Personnel training

* Equipment maintenance and calibration

* Knowledge of current test methods

. Chain-of-custody

* QAreviews of test programs

Assignment of an Internal QA Officer: MAQS has assigned an intemal QA Officer who is
m

responsible for administering all aspects of the QA program.

Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the
~ requirements of ASTM D7036-04 and guidelines issued by EPA. The manual documents and
formalizes all of MAQS QA efforts. The manual is revised upon periodic review and as MAQS
adds capabilities. The QA manual provides details on the items provided in this summary.

Personnel Testing and Traifing: PerSonnél testing and training is essential to the production of
high quality test results. MAQS training programs include: .

e A requirement for all technical personnel to read and understand the test
methods performed ’

* A requirement for all technical personnel to read and understand the MAQS QA
manual

* In-house testing and training » v

* Quality Assurance meetings

* Third party testing where available

e Maintenance of training records.
Equipment Maintenance and Calibration: All laboratory and field equipment used as a part of
MAQS emission measurement programs is maintained according to manufacturer's
recommendations. A summary of the major equipment maintenance schedules is summarized in
Table 1. In addition to routine maintenance, calibrations are performed on all sampling equipment
-according to the procedures outlined ih the applicable test method. The ¢

techniques for major equipment components is summarized in Table 2. The calibration technique
may vary to meet regulatory agency requirements. :

Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and

SCAQMD Source Test Manuals and Rules and Regulations.

&y MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan

Data sheets are kept in the custody of the originator, program manager, or in locked storage until
return-to MAQS office. Electronic field data is duplicated for backup on secure storage media.
The original data sheets are used for report preparation and any additions are initialed and dated.

ASTM D7036-04 Required Information

Uncertainty Statement

“Both qualitative and quantitative factors contribute to field measurement uncertainty and should
be taken into consideration when interpreting the results contained within this report. Whenever
possible, Montrose Air Quality Services, LLC (MAQS) personnel reduce the impact of these
uncertainty factors through the use of approved and validated test methods. In addition, MAQS

limitations of the various methods, instruments, equipment, and materials utilized during this test
have been reasonably considered, but the ultimate impact of the cumulative uncertainty of this
project is not fully identified within the results of this report.”

 Performance Data

Performance data are available for review.

Qualified Personnel

A qualified individual (QI), defined by performance on a third party or internal test on the test
methods, will be present on each test event.

Plant Entry and Safety Requirements

Plant ‘Entry

All test personnel are required to check in with the guard at the entrance gate or other designated
area. Specific details are provided by the facility and project manager.

@) MONTROSE
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Desert View Power
2019 Emissions Performance Test Plan

Safety Requirements

All personnel shall have the following personal protective equipment (PPE) and wear them where
- designated: .

Hard Hat

Safety Glasses

Steel Toe Boots

Hearing Protection

Gloves

High Temperature Gloves (if required) -

The following safety measures will be followed:

Good housekeeping
SDS for all on-site hazardous materials
Confine selves to necessary areas (stack platform, mobile laboratory, CEMS

- data acquisition system, control room, administrative areas)

Knowledge of evacuation procedures

Each facility will provide plant specific safety training.

002AS-541589-PP-169 18 of 94
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Desert View Power
2019 Emissions Performance Test Plan

TABLE 1
EQUIPMENT MAINTENANCE SCHEDULE
Equipment Acceptance Limits Frequency of Service  Methods of Service
Pumps 1. Absence of leaks As recommended by 1. Visual inspection
’ 2. Ability to draw manufacturer . 2. Clean
manufacturers required . 3. Replace parts
vacuum and flow 4. Leak check
Flow Meters 1. Free mechanical As recommended by 1. Visual inspection
movement manufacturer 2. Clean
3. Calibrate
Sampling Instruments 1. Absence of malfunction As recommended by As recommended by
2. Proper response to manufacturer manufacturer

Zero span gas

Integrated Sampling Tanks 1. Absence of leaks Depends on nature of 1. Steam clean

use : 2. Leak check
Mobil Van Sampling System 1. Absence of leaks- Depends on nature of 1. Chang filters

use 2. Change gas dryer

3. Leak check
4. Check for system
contamination

Sampling lines B 1. Sample degradation  After each test series 1. Blow dry, inertgas.
S less than 2% throug_h line until dry

47\ MONTROSE

AR QUALITY SERVICES
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Desert View Power

2019 Emissions Performance Test Plan

TABLE 2
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS
Sampling Equipment Calibration Frequency  Calibration Procedure Acceptag:;:giaalibration

Continuous Analyzers

Continuous Analyzers

Continuous Analyzers

Before and After Each
Test Day

Before and After Each
Test Run

After Each Test Run

3-point calibration error
test

2-point sample system
bias check

2-point analyzer drift

< 2% of analyzer range

< 5% of analyzer range

determination < 3% of analyzer range
CEMS System Beginning of Each Day leak check <1in. Hg decrease in 5
min. at > 20 in. Hg
Continuous Analyzers Semi-Annually 3-point linearity < 1% of analyzer range
. NO:z -> NO converter
NOx Analyzer Daily efficiency > 90%
Differential Pressure - Correction factor based
Gauges (except for Semi-Annually on 5-point comparison to +-5%
manometers) standard
Differential Pressure 3-point comparison to
Gauges (except for Bi-Monthly standard, no correction +H-5%
manometers) factor
' B Adjusted to mercury-in-
Barometer Semi-Annually glass or National +/- 0.1 inches Hg
Weather Service Station -
Calibration check at 4
Dry Gas Meter Semi-Annually flow rates using a NIST +-2%
traceable standard
Calibration check at 2 o .
Dry Gas Meter Bi-Monthly flow rates using a NIST - 2% o semi-annual
' traceable standard
Dry Gas Meter Orifice Annually 4-point calibration for -
AH@
. 3-point calibration vs.
Temperature Sensors Semi-Annually NIST traceable standard +-1.5%

Note: Calibration requirements will be used that meet applicable regulatory agency requirements.

@,f\ MONTROSE
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R South Coast

=l Alr Quality Management District
iy 21865 Copley Drive, Diamond Bar, CA 91765-4178

(909) 396-2000 - www.aqmd.gov

October 30, 2018

Mr. John Peterson

Montrose Air Quality Services, LLC
1631 E. Saint Andrew Place

Santa Ana, CA 92705

Subject:  LAP Approval Notice
Reference # 96LA 1220

Dear Mr. Peterson:

We have reviewed your renewal letter under the South Coast Air Quality Management District's
Laboratory Approval Program (SCAQMD LAP). We are pleased to inform you that your firm is
approved for the period beginning October 30, 2018, and euding September 30, 2019 for the following
methods, subject to the requirements in the LAP Conditions For Approval Agreement and conditions
listed in the attachmeni to this letter: ’

SCAQMD Methods 1-4 . SCAQMD Methods 5.1, 5.2, 5.3, 6.1
SCAQMD Methods 10.1 and 100.1 SCAQMD Methods 25.1 and 253 (Sampling)
USEPA CTM-030 and ASTM D6522-00 SCAQMD Rule 1121/ 1146.2 Protocol
SCAQMD Rule 1420/1420.1/1420.2 — (Lead) Source and Ambient Sampling
Your LAP approval to perform nitrogen oxide emissions compliance testing for SCAQMD Rule 1121/
1146.2 Protocols includes satellite facilitics located at:

McKeana Boiler Noritz America Corp. Ajax Boiler, Inc.
1510 North Spring Strect 11160 Grace Avenue 2701 S. Harbor Blvd.
Los Angeles, CA 90012 Fountain Valley, CA 92708 Santa Ana, CA 92704

Thank you for participating in the SCAQMD LAP. Your cooperation helps us to achieve the goal of the

LAP: to maintain high standards of quality in the sampling and analysis of source emissions. You may
direct any questions or information to LAP Coordinator, Glenn Kasai. He may be reached by telephone
at (909) 396-2271, or via e-mail at gkasai@agmd.gov.

Sincerely,

Dipankar Sarkar
Program Supervisor
Source Test Engineering

""" DS:GR/gk’
Attachment

181030 LapRenewalRev.doc
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Desert View Power
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Accredited Air Emission Testing Body
| A2LA ljrc:s accredited

MONTROSE AIR QUALITY SERVICES

In recognition of the successful completion of the Ejo‘in’t A2LA and Stack Testing Accreditation Council (STAC)
; evaluation process, this laboratory is accredited to perform testing activities in compliance with

ASTM D7036:2004 - Standard Practice for Competence of Air Emission Testing Bodies.

'

i’resenfed this 5™ day of March 2018.

'Fr:esfdenf and CEO

For the Accreditation Council
Certificate Number 3925.01
Valid to February 29, 2020

“This accreditation program is-not included under;'tlw AZLA ILAC Mutual Recognition Arrangement
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STACK GAS STRATIFICATION AND
ABSENCE OF FLOW DISTURBANCE
TESTING AT COLMAC MECCA PROJECT
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UC Operating Service
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

$140985/R 106 E622.T

002AS-541589-PP-169

Diamond Bar, California

Prepared By:
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REVIEW AND CERTIFICATION

All work, calculations, and other activities and tasks
report were carried out under my direction and supervision.

AU ) FIAL _rotiste

Edward J. Filadelfia
Senior Engineer

performed and documented in thi

“ 71 have feviewed, technically and editorially, details, calculations, results, conclusions and
other appropriate written material contained herein, and bereby certify that the presented material
Is authentic and accurate.

B, %@?«/ e (A4

Edward J. Filadelfia
Senior Engineer

. ] i i} v
114098S/R 106E622.T 3 CARNOT

Rev (Danber 14, 199¢)
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SECTION 1.0

INTRODUCTION

Camot was contracted by UC Operating Service (UCOS) to determine the suitability of
the alternate sample -location accessible from the stack inlet duct. Tegts were conducted to

The flow disturbance and gaseous stratification tests were performed on Jupe 27-28,
1994, The test program was coordinated by Greg Deedon of UCOS and Edward Filadelfia of
Carnot. The Carnot test team consisted of Edward Filadelfia, Dave Wonderly, and Chris Hone.
Unit operation was established and maintained by UCOS personnel.

4 The results of the tests are summarized in Tables 1-1 apd -2, These resuits show that
the sample location meets the requirements of the SCAQMD and EPA by demonstrating that the
stack gas stratification is less than 10% and the average resuliant flow angle is Jess than
.20 degrees with a standard deviation of less than 10 degrees. . T T 7

A description of the unjt is presented in Section 2.0. Test Procedures and locations are
presented in Section 3.0. Test results are presenfed in Section 4.0, Tests procedure
descriptions, field - data sheets, calculations, and control room data are included in the

Appendices.

11€0925/R106E022.T
Rev {Onoter 1¢, 1994}
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INTRODUCTION ' SECTION 1.0

TABLE 1-1
SUMMARY OF GASEOUS STRATIFICATION
COLMAC ENERGY PROJECT

A . JULY 1994
TN et
. Uit | . Unit 2 SCAQMD Limit,
Parameter % Stratification % Stratification’ %
0,, % 0.4% 1.0% <10
[ coiidis = Cper I3 S o 2 Sty Son e POk GGy 9 e Yo SO £ 0 0
-t
SUMMARY OF FLOW DISTURBANCE MEASUREMENTS
COLMAC E_NERGY PROJECT
JULY 1994
_ Unit 1 Unif 2 SCAQMD EPA Limit,
Parameter Measured  Measured Limit, % %
Avcrage Resultaot Angle, Degrees 5.6° 5.9° <20 <20
Standard Deviation, Degrees 3.3° 4.0° <10 N/A
mﬂ.“sﬂgm - Aye “,“"’= a:'*s:!‘-. g ST, BT g > s

1140985/R10CE622.T
Rev. WQander 14, 1584
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SECTION 2.0

UNIT DESCRIPTION

The Colmac Energy Plant consists of two 257 MMBtu/hour, circulating bed boilers, the
combined vaits are desigred to produce 47 MW of net electrical output. Each unit js squipped

with the following pollution control systems:
1. An ammonia injection system for control of NO, emissions.

2. Cyclonic mixing of injected ammonia with flue gas to provide for a minimum

amount of ammonia slip (emission).

3. A limestone injection systern to Lmit emissions of SO,

4. A reverse air bagbouse to restrict opacity and emissions of sulfates and particulate

to very low levels.

114098S/R108E622. T
Rev. {Dowdes 14 1904
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SECTION 3.0

TEST DESCRIPTION

3.1 TEST CONDITIONS

All tests were performed with the vnit operating at full load. Tests were conducted while
the unit was firing bio mass and operating under normal conditions. Unit operations were

established by UCOS operators.

3.2 SAMPLE LOCATION

Measurements were made from Units ] and 2 inlet ducts to the stack. A schematic of
the Sample location is shown in Figure 3-1. Chapter X sampling consisted of 40 point traverse
for stratification, and a 42 point fraverse for flow disturbances. - '

3.3 TEST PROCEDURES

Tests were performed using methods from the SCAQMD’s Source Test Manual. These
methods are contained in Chapter X - Section 1 for disturbed flow and Section 13 for gaseous
stratification. Table 3-1 presents the {est methods used in this program. O, concentrations were
measured using Carnot's mobile emission monitoring system. Flow angles were measured using
a United Sensor 3D probe. A description of the Carnot’s Continuous Emissions Monitoring

System and the standard measurement procedures are presented in Appendix A. A summary of
the procedures used for gasecus stratification and disturbed flow are presented below.

3.3.1 Gaseous Stratification

Chapter X (Non-Standard Methods and Techniques), Chapter 13 of the SCAQMD Source

Test Manual defines gaseous stratification as the presence of a difference, in excess of

10 percent, between any 1wo points in the same cross sectional plane, Stratification can be

determined for either poliutant gases (e.g., NO,) or diluent gases (e.g., O,, CO,) in units of
" concentration. For this test program, the O, concentration was used 1o measure the leve] of

. stack gas stratification.

4 ’ 0
1140985/R106E622 T C! CARNOT
Rev. (Ocwder i4, 1€92) .
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TEST DESCRIPTION SECTION 3.0

Due to variations in process O, concentrations, two O, analyzers were used. The first
O, analyzer was used as a reference point and located at the center of the duct. The second was
located at 40 traverse points during the test. *Gases were monitored for three minules at each
traverse point.

TABLE 3-1
TEST PROCEDURES
COLMAC ENERGY PROQJECT
JULY 1994

Measurement . Reference
Parameter Units Principle Method - Comments
0o, % Electrochemical EPA 3A' 40 point traverse for gaseous
Call Stratification according to
Chapter X, Section 13
- , Flow Degrees 3D probe for 1.1 42 point traverse for
A - Angle pitch and yaw © disturbed flow according to

- S B - Chapter X, Section 1

. 6 !
1140985/R106E€622 T D CARNOT

Pev. (Ocuiber 1o, J90¢;
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SECTION 4.0

RESULTS

4.1  GASEQUS STRATIFICATION

The results of the 8aseous stratification tests are summarized in Table 4-].
show that the O, concen

The results
tration stratification levels for both
of 10%.

sample locations were below the limit

TABLE 4-1
GASEOUS STRATIFICATION
COLMAC ENERGY PROJECT

JULY 1994
o Nt T Teweory P e £ 135 e " B Y e A e s Tt resser T
Parameter Percent Swatification
: Unit 1 Q,, %

0.4%
~ Unit 20,, %

ST r— ‘—vrw-w-mﬂ e St

42 FlLow DISTURBANCE

The results of the flow disturbance mea
probe are presented in Table 4-2. The results
angle was below the limit of
both sample locations.

surements made with the 3
of these tests show that the
20 degrees with a standard deviation of Ie

-dimensional velocity
average resultant flow
§s than 10 degrees for

_TABLE 42
FLOW: DISTURBANCE RESULTS
COLMAC ENERGY PROJECT

Parameter Unit 13D Probe Unit 2 3D Probe
Avg. Yaw Angle, degrees 2.0 4.4
Avg. Pitch Angle, degrees -0.4 -1.0
Avg. Resultant Angle, degrees 5.6 5.9
- ”St‘a’:idér’d‘Dé\iiaiidn,”dég‘ree's' - 337 4.0

7 i
114095 5/R 1065622 7 CARNOT
Rev. fOewter 13, 1994)
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* Continvous Emissions Monitoring System

0,, €O, CO;, NO, NO, and SO, are measvred using an extractive continuous emissions
monitoring (CEM) package, shown in the following figure. This package is comprised of three basic
subsystems. They are: (1) the sample zcquisition and conditioning System, (2) the calibretion gas
system, and (3) the analyzers themselves. This section presents z descriprion of the sampling and
calibration systems. Descriptions of the analyzers used in this program and the corresponding reference
test methods follow. Information regarding quality assurance information on the system, including
calibration routines and system performance data follows. :

The sample acquisition and conditioning system contains components to extrzct a representative
sample from the stack or flue, transport the sample to the apalyzers, and remove moisture and particulate
material from the sample. In addition to performing the tasks above, the system must preserve the
measured species and deliver the sample for analysis intact. The sample acquisition system extracts the
sample through a stainless steel probe. The probe is insulated or hested as necessary to avoid
condensation, If the particulate loading in the stack is bigh, a sintered stainless steel filter is used on the

end of the probe,

Where water soluble NO, and/or SO, are o be measured, the sample is drawn from the probe
through a heated teflon sample line into an on-stack cooled (approximately 35-40°F) water removal trap.
The trap consists of stainless steel flasks in a bath of ice and water. This design removes the water vapor
by condensation. The contact between the sample and Jiquid water is minimized and the soluble NO, and
SO, are conserved. This sysiem meets the requirements of EPA Method 20, Tke sample is thex drawn
through a teflon transport line, particulate filter, secondary water removal and into the sample pump.
The pump is a dual bead, diaphragm pump. All sample-wetted components of the pump are stainless
steel or teflon. The pressurized sample leaving the pump flows through a third condensate trap in 2
refrigerated water bath (=38°F) for final moisture removal. A drain Jine and valve are provided to

..constanily expel any condensed moistre from. the dryer at this paint. Afier the dryer, the.suople is
“directed into a distribution manifold. Excess sample is vented through a back-pressure regularor,
maintaining a constant pressure of 5-6 psig to the analyzer rotameters.

The calibration system is comprised of two parts: the analyzer calibration, and the system bias
check (dynamic calibration). The analyzer calibration equiproent includes pressurized cylinders of
certified span gas. The gases used are, as a micimum, certified 0 1% by the manufacturer. Where
necessary 10 comply with reference method requirements EPA Protocol 1 gases are used, The cylinders
are equipped with pressure regulators which supply the calibration gas to the analyzers at the same
pressure and flow rate as the sample. Tbe selection of zero, span, or sample gas directed fo each
analyzer is accomplished by ‘operation of the sample/calibration selector fittings.

The system bias check is accomplisbed by transporting the same gases used to zero and span the
analyzers to the sample system as close as practical to the probe inlet. This is done either by attaching
the calibration gas supply line 1o the probe top with flexible tubing or by acmation of a solenoid valve
located at the sample conditioner inlet (probe exit). The span gas is exposed to the same elements as the _

.sample and the system response is documented. The analyzer indications for the system calibration check -
must agree within 5% of the analyzer calibration. Values are adjusted and changes/repairs are made 1o

- theSystem'to'compensa(a'for any difference in-analyzer readings. Specific iriformation on the andytical
equipment and test methods used is provided in the following pages.

UOP7B-1]409/R 106E622.T A-2

002AS-541 5894PP-1 69 37 of 94



1Ce
82TH

HEATED TEFLON

/ & HE

14-Stack }
ELTER i
(OPTraNaLy| | w
CONDENSATE
g QEMOVAL
| —
OUTSIDE MOBILE LAB
———————————————— ~-Ln—-—_-.~..——-_--—...—.._ma_.———-—--———-—%-‘.

PART I CULATE

FiLTER
1O

SRAPLE PUMP

It

INST{OE MOBILE (AR

e . ——— e

Sampp s
PRESSURE”
REGULATOR @

= mmumruu'
' "Hlb. BB

Y
BYPaS5s Rin aw

’ - V&C,
— e . . . suas f—
!

\ 4

Schemaﬂc of CFM Syslem

UOP7B-11409/R106E622 T

38 of 94

002AS-541589-PP-169

5} ouice-
1 5CoNnECTS

*NSTRUMENT

g )
B E HOTAMETERS
i

i o 50, J'amaLvzzog




Method:

Applicable Reference
Methods:

Principle:

Analyzer:
Measurement Principle:
Ranges:

Accuracy:

Output:

Interferences:

Response Time:

Sampling Procedure:

Abpalytica) Procedure:

‘Special Calibration
Procedure;

UOP7B-} 1409/R106E622.T

002AS-541589-PP-169

- single oF multiple-point-sample-locations. - - - -

Oxygen (O,) by Continuouns Analyzer

EPA 3A, EPA 20, ARB 100, BA ST-14, SCAQMD. 100.]

A sample is continuously drawn from the flue gas Stream, conditioned,

" and conveyed lo the instrument for direct readout of O, concentration.

Teledyne Médel 326A
Electrochemical cell
0-5, 0-10, 0-25% O,
1% of ﬁ;ll scale
0-100 mV, lin;m

Halogens and balogenated compounds will cause 2 positive interference,
Acid gases will consume the fuel cell and cause 2 slow calibration drift.

90% <7 seconds

A representative flue gas sample is collected and conditioned using the
CEM system described previously. If Method 20 is used, that method’s
specific procedures for selecting sample points are used. Otherwise,
stratificaton checks are performed at the start of 2 test program o select

An electrochemical ceil is used to measore O, concentration. Oxygen in
the flue gas diffuses through 2 Teflon membrane and is reduced on the
surface of the cathode. A corresponding oxidation occurs at the anode
internally, and an electric current is produced that is proportional to the .
concentration of oxygen. This current is measured and conditioped by
the instrument’s electronic circuitry to give an output in percent O, by
volume.

The measurement cells used with the O, instrument have to be replaced
on a regulac basis. After extended use, the cell tend 1o preduce 3
ponlinear response. Therefore, 2 three-point calibration is performed at
the start of each test day to check for linearity. 1f the response is not
livear (+ 2% of scale), the cell is replaced.
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Method:

Applicable
Ref. Method:

Applicability
of Method:

Principle:

Apalyzer:

Sampling Procedure:

UOF?B-1 1409/ 106E622.T

002AS-541589-PP-169

Three-Dimensional Velocity Testing

EPA Method 1, ANSI ASME PTC |1 - 1984

When a sample location to be vsed for velocity or particulate tests does
not meet the traditiopal Metbod 1 criteria of being at least wo duct
diameters downstream and one-half diameter upstream of any flow
disturbance, this alternate method is vsed to evaluate the suitability of the

lccation.

A three-dimensional velocity probe is used to measure pitch and yaw
angle at a minimum of 40 traverse points for round ducts and 42 points
for rectangular ducts. If the average resultant angle is less than 20° and
the standard deviztion is less than 10°, the sample location js deemed
acceptable. Velocity and particulate traverses are then performed at the
same trzverse points using standard Method 2 and S equipment and
procedures.

The instrument measures yaw and pitch angles of fluid flow, as well as
o1l and static pressures.

United Sensor Three-Dimensional Directional Probe
Each probe has five measuring holes in its tip. A centrally located

pressure hole measures pressure P1, while two Jateral pressure holes
measure pressures P2 and P3. If the probe is rotated manually vmil P2

" and P3 are identical as a readout on the ‘manometer, the yaw angle of -

flow is then indicated by the number of degrees rotated.

When the yaw angle bas been determined, an additional differential
pressure P4 - P5 is measured by pressure holes located above aud below
the total pressure (P1) hole. Pitch angle is determined by calculating
(P4 - PS)/(P1 - P2) and using the calibration data for the individual probe
and interpolating between the bracketing data. At any particular pitch
angle, the velocity pressure coefficient (Pt - Ps)/(P1 -P2) can also be
interpolated from the calibration data and Pt - Ps and Ps calculated.

Note that this probe aso allows for very accurate gas flow
measurements, in addition to the EPA Method | procedures that allow
it to be used for determination of flow angle.

A-5 cARfor
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Definitions:

P, = Total Pressure
P, = Suatic Pressure
Py = Static Pressure
P, = Pitch Pressure
Ps = Pitch Pressure

Py -P = Velocity Head Pressure

P, - Ps .
— - o = Pitch angle calculated on calibration curve
1”2
Calculations:

Velocity (fps) in direction of flow

\

29.92) ( 28.95
V, = 290 C, /R T, |[29:92](2895
350 T, [ ()

wet

where: »
C: = Piwt Calibration factor

AP = Average velocity, head, iwg (VAP)?
Ts = Stack Temperature, °R

Ps = Stack Pressure (iwg)

MW,_, = Molecvlar weight, wet

Resultant angle:
cos™’ (cosp, cosd, )
0.0175

R =

where: :

¢ve = Yaw Angle in Radians
¢ex = Pitch Angle in Radjans
R = Resuitant Angle in Degrees

Pitch Angle Curve Fit Equation (Degrees)

P\ -pP 2 P -p\ P - 4 -.
&, = 4, fiﬁ +A2(.Pi_5) - 4, s ~Ad[_“‘})5 +A5ﬁ
. P:'sz ‘PJ-PZ/ PP, \Pl“Pz

Pitot coefficient curve fit equation (used to calculate corrected axizl velocities)

P -P, ; 3 4
P-p. By + B¢y + By + ¢y B, + B¢y
] 2
3
+ Ba ¢Ps * B, ¢,
UOF78.11409/R 106E622. T A6
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3-DIMENSIONAL VELOCITY PROBE
CALIBRATION FACTORS

Probe -2455
A, 63.09
A, 2369
A, 24.505
A, 33.312
A, 7.5203
Ag . 11.669
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Appendix B.1
Quality Assurance Program Summary

UOP7B-11409/R106E622 T B-2
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QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTIFICA TION

Carnot ensures the quality and validity of its emission measurement and reporting procegures
through 2 rigorous quality assurance (QA) program. The program is developed and administered by an
internal QA Officer and tncompasses seven major areas:

?J_O\'J}-AUJI-J-_.

Development and use of an internal QA manual.

QA reviews of reports, lzbaratory work, and field testing.
Equipwent calibration 2nd maintenance.

Chain of custody.

Training.

Knowledge of current test methods, -

Agency certification,

Each of these areas is discussed individually below,

Quality Assurance Marual  Carnot has prepared 2 QA Manual according to EPA puidelines.

The manual serves to document and formalize all of Carnot’s QA efforts. The manual is constantly
updated, and each member of the Source Test Division is required to read and understand its contents.
The manual includes details on the other six QA areas discussed below.

QA Reviews. Carmnot’s review procedure includes review of each source test repori by the QA
Officer, and spot check reviews of laboratory and field work.

mezsurements is maintained according to the manufactorer’s mstructions to ensure proper operation. In
addition 10 the maintenance program, calibrations are carried out on each measurement device according
to the schedule outlined by the California Air Resources Board (CARB). The schedule for maintenance
and calibrations are given in Tables B-} and B-2. Quality control checks are also conducted in the field
for each test program. The following is a partia) list of checks made as part of each CEM system test

series.
e Sanple acquisition anc conditioniné system leak check.
* 2-point analyzer calibrations (aJ} analyzers)
¢ 7 3:pﬂo§rﬂur gp@yzer_cgl ibrations A(a:r)a]‘yz{erls rwri;t'hﬂpptegtiai for__lmreg;ityi_qrq{s‘_).
& Complete system calibration check ("dynamic calibration” throu gh entire sample
system).
UOP7B-: 1409/R106E€22 T B-3 cARfoT
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® Periodic analyzer calibration checks (once per hour) are conducted at the start
and end of each test rup. Any change between pre- and post-test, readings are
recorded.

e All calibrations are conducied using gases certified by the manufacturer 1o be +
1% of labe] value (NBS traceable).

Calibration and CEM performance data are fully documented, and are included in each source
test report,

Chain of Custody. Carnot maintains full chain of custody documentation on all samples and data
sheets. In addition 10 normal documentation of cbanges between field sample custodians, laboratory
personnel, and field test personnel, Carnot documents every individual who bandles any test component
in the field (e.g., probe wash, impinger loading and recovery, filter Joading and recovery, ec.).

Samples are stored in a Jocked area to which oaly Source Test Division personne! bave access.
Neither other Carnot employees nor cleaning crews have keys to this area, -

Data sheets are copied immediately upon return from the field, and this first generation copy s
placed in locked storage. Any notes made on original sheets are initizled and dated.

Training. Personne! training is essential 1o ensure quality testing. Camot has formal and informal
training programs which ioclude:

Attendance at EPA-sponsored training courses.
Enrollment in EPA correspondence courses.

A Tequirement for @l technicians-to-read and enderstand Carnot’s QA Manual. -
In-house training and QA meetings on a regular basis.

Maintenance of training records, .

Knowledge of Current Test Methods. With the constant updating of standard test methods ang

the wide variety of emerging test methods, it is essential that any qualified source tester keep abreast of
new developments. Carnot subscribes to services which provide updates on EPA and CARB reference
methods, and on EPA, CARB and SCAQMD rules and regulations. Additionally, source test personnel
regularly arend and present papers at testing and emission-related semipars and conferences. Carmot
personnel maintain membership in the Air and Waste Manageinent Association, the Source Evaluation

Society, and the ASME Environmental Control Division.

Do

AGENCY CERTIFICATION

Carnot is cenified by the CARB as an independent source test contractor for gaseous and

- particulate measurements. Carnot is certified by the SCAQMD as an independent source test contractor

.. for gaseous and particuiae measurements using SCAQMD Methods 1, 2, 3, 4, 3, 6, 7 and 100.1.
Carpot also participates in EPA QA audit programs for Methods 5,6 and 7,

UOP7B-11409/R 106£622.T B-4
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TABLE B-1
SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE
As Specified by the CARB

ALY o TR OCT ot 7.

Frequepcy of Standard of Comparison or

Instrumest
Type Calibration Method of Calibraticn Acceptance Limits
Orifice Meter 12 montks Calibrated dry test meter + 2% of volume measpred
(arge) '
Dry Gas_ Meter 12 montbs or Calibrated dry test meter + 2% of volume measured
when repaired
S-Type Pitot 6 mopths EPA Method 2 ~ Cp constant (+5%) over
(for use with working range; difference
EPA-type between average Cp for each
sampling train leg must be less than 2%
Vacuum 6 mopths Manometer - +3%
Gauges ) ;;
Pressure
Gauges
Field Barometer 6 months- Mercury barometer + 0.2"Hg
- Temperature - - - - 6 menths- - - NBS mercury thermometer . . 4 4°F for <400°F .
Measurement or NBS calibrated + 1.5% for >400°F
platinum RTD “
Temperature 6 months Precision potentiomerer + 2% full scale reading
Readout :
Devices .
Analytical 12 moanths Sheuld be performed by + 0.3 mg of stated wejght
Balance {cbeck priorto  manufacturer or qualified
each use) laboratory
Probe Nozzles 12 Months Nozzle diameter check Range <+ 0.10 mm for three

Continuous
Analyzess

Depends upoa
use, frequency
and
performzance

micrometer

As specified by
manufacturers operating
manuals, EPA NBS gases
and/or reference methods

UOFP7B-11409/R.106E622.T
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measurements

Satisfy all limits specified in
operating specifications




TABLE B:2
EQUIPMENT MAINTENANCE SCHEDULE
Based on Manufacturer’s Specifications and Carnot Experience

Performance
Equipment Requirement Maintenance Interva) Corrective Action
Pumps 1. Absence of leaks Every 500 hours of 1. Visual inspection
2. Ability to draw operation or 6 months, 2. Clean
masufacturer whichever js Jess 3. Replace wom parts
required vacuum and 4. Leak check
fiow
Flow 1. Free mechanical Every 500 hours of 1. Visual inspection
Measuring movernent operation or 6 months, 2. Clean
Device 2. Absence of whichever js less 3. Calibrate
malfunction ‘
After each test, if used in
H,S samopling or otber
corrosive atmospheres
Sampling . 1. Absence of As required by the As recommended by
Instruroents ~ malfunction manufacturer manufacturer
2. Proper response to
i S = ... ZETO, SPAN gas .. -
Integrated Absence of leaks Depends on nature of use 1. Steam clean
Sampling 2. Leak check
Tanks

Mobile Vap

-Sampling .

Absence of leaks

Depends on nature of use

1. Change filters
2. Change gas dryer

Systems 3. Leak check
4. Check for sysiem
. cobtamination
Sarapling Sample degradation less  After each test or test series  Blow filtered air
Lines than 2% through lige until dry

. . ‘
B-§ CARNOT

UOP7B-11409/R106E622 T
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State of California
AIR RESOURCES BOARD

Executive Order G-94-028

Approval to Carnot
To Conduct Testing as an Independent Contractor

WHEREAS, the 'Air Rescurces Board (ARB), pursuant to Section 41512 of the
California Health and Safety Code, has established the procedures- contained
in Section 91200-81220, Title 17, California Code of Regulations, to allow
the use of independent testers for compliance tests required by the ARB; and

WHEREAS, pursuant to Sections 91200-%91220, Title 17, California Code of
Regulations, the Executive Officer has determined. that Carnot meets the
requirements of the ARB for conducting ARB Test Methods 1, 2, 3, 4,5, 6, 8,
10, and 100 (NOx, 02) when the following conditions are met:

1. Carnot conducts ARB Test Method 100 for 02 us'ing 2 Té]ed§ne 326 anzlyzer
with either a A5 or a Bl sensor, or a paramagnetic analyzer.

" NOW,- THEREFORE, BE IT ORDERED that Carnot is granted an approval, from the
date of execution of this order, until June 30, 1995 {0 ‘conduct the tests
listed above, subject to compliance with Section 91200-91220, Title 17,

California Code of Regulations.

BE IT FURTHER ORDERED that during the appr’oved period the Executive Of ficer
“or hisor her authorized representative may field audit one - or more tests -

conducted pursuvant to this order for each type of testing listed above.

T
Executed this ZZ __ day of T Ay jz- 1994, at Sacramento,

California.

James J. Morgester, Chief
Compliance Division

002AS-541589-PP-169 51 of 94 o



STATE OF CALIFORAIA ~ HECEI\{EJ} PETE VILSOH, Govecmor

AJR RESOURCES BOUARD

2020 L STREET JUL =
P 0. BOX 28)5 : : 3 223 >
SACRAMENTO, €A 858)2 ' CARNOT :~

July B, 1994

Mr. Michael L. Schmitt

Carnot, .
15991 Red Hill Avenue, Suite 110
Tustin, California 82680

Dear Mr. Schmitt:

Testing Aoproval ~

We are pleased to inform you that we have renewed your approval to
conduct the types of testing listed in the enclosed Executive Order. This
approval is valid- until June 30, 1995 during which-time a field audit of
your company’s testing ability may be conducted. We have also enclosed a

certificate of approval.

Should you have zany questions or need further assistance, please
contact Ms. Kathryn Gugeler at (916) 327-1521 or Mr. David Tribble at
(916) 323-2217. Al correspondence should be addressed to me at the post

office box above.

James J. Morgester, Chief
Compliance Division

Enclosures

cc: Mr. Ed Jeung
Department of Health Services
Air and Industrial Hygisne Laboratery
215) Berkeley Way .
Berkeley, California 94704

P
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u)t’ees Board

FU""K 3]

S ,'i"{'

This is to cer ry tl’xat the compé‘my l}stcd.above 1

by the ALl sh‘unces., Board: té conduct.
pulsuant to Sé ction 391207  Title 177 Callfon

epen *t/@\qntrac tor

J.as been approved
compnange lesting .
1a Code of Regulations.

until Jun‘s .30 1995 for those test methods listed below:

\ \l ARB Source Test Methods:
I,E 3( 4,5; 6, 8 10 IOB(NOX, 02)
\\\\‘\ / f‘ (1?‘ ’

\ -_. ‘ ey
A/k\
Kd.mmgestcr. Chief

Compliance Divislon Certilcatl
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CARNOT
SPAN GAS.RECORD

255 RT3 5 m m’-"‘, ‘«?"‘-’5._

CLIENTAOCATION: __ VD5 ~Cealinac DatE:__ C27/5
8Y: Ci-—;\'—
SPAN CYLINDER AUX. SPAN CYLINDER
GAS N
CYLINDER NO, CONCENTRATION | CYLINDERNoO. CONCENTRATION
ZERO 97455 7
|nox AALISES | ooy faciago D | 475/
0, R pds550-) €77 Bires 739 f2 45— 4
o [
-C0, At 085527 132.q, Wros73y 151
S'O: . j
| . CARNOT
-~ INSTHUMENT LINEARITY -~
| ANALYZER
‘ o, co,’ co Nox sa,
ANALYZER RANGE O-D5 = e . o-fou —
SET TO HIGH STD . —
(80-90% OF RANGE) 2097 — . 59.5 —
ACTUAL VALUE O o -
LOWSTD - - ° 2. d< 2.5t —
| AS-FOUND LOW STD _ —
(50-60% OF RANGE) 14.22 - - 4¢.9
DIFFERENCE IN%
OF FULL SCALE , 0 S - - +13 I

-+ .% ERAROR CALCULATION:

X100

(AS FOUND - ACTUAL VALUE OF SPAN)
RANGE

002AS-541589-PP-169
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e

|
Il
|

{AS FOUND - ACTUAL VALUE OF SPAN)

RANGE
OF FULL SCALE (2 SOUARES ON 5TRiP CHART).

ALLOWABLE DEVIATION IS 2%

002AS-541589-PP-169
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X100

|  CARNOT
-' SPAN GAS RECORD
cLiENTAOCATION: L € © S Celmiac pare;_ 8- %8 T
By: ? (*'/
SPAN CYLINDER AUX. SPAN CYLINDER ]
eas CYLINDERNO. - | CONCENTRATION | CvLnpER o, CONGENTRATION '
ZERD ' ' ]
e AALISED | 8854 | humye 4. 5 4
o, All- OHTIZR 2937 | Almersye | (my c |
co
002
50,
e . CARNOT
..... - INSTRUMENT LINEARITY . ..
) ANALYZER
3 oA co, co NOx 50,
ANALYZER RANGE O-2s O-160
SET TO HIGH STD : . -
(80-80% OF RANGE) 20 7 £& S l
ACTUAL VALUE OF .
| Low sTD 2. s Y76 ‘I
AS-FOUND LOW STD '
(50-50% DF RANGE) /1. 55 “7. 00 *I
DIFFERENCE IN % P
OF FULL SCALE LS -
. % ERROR CALCULATION: T



CARNOT -
CEM PERFORMANCE DATA

CLIENTAOCATION:

(OGS —Coltn,

MODEL:

SERIAL NO.;

05,

LINER MATERIAL: 1 [ 54 OONDENSER-PRESSURE SIDE (CHECK me %
HEATED PROBE (YAN): Q) AL CONDENSER TEMPERATURE: 40
HEATED LINE (Y/N): \ FILTER CONDITION (COND, OR DATE LAST -

>"°3 /£ CHANGED): SA /ol

“PRE-TEST (cm;

LINER MATERWL:.  £f J,or | deFl— | POST-TEST (cihy:
SYSTEM BIAS LINE:  JefJo~ hflop LEAK RATE (%) =
: POST-TEST (cfh)

X100=_

%

SYSTEM FLOW RATE (c!m) x 60

AR N ‘.%.
2!%5 ..ﬁﬁ wd)w&:w» 2 '..vz

IN SERVICE mm Yo , | HieH caL nox
KNOCK-OUT CONDITION (CHECK Fl 'W).- \/ HIGH CAL NO (AS FOUND) /
COOLANT: T~ € LOW GAL NOx i

LOW OAL NO (AS FOUND) /

SAMPLE PRESSURE:

| SAMPLE VACUUM: -

SYSTEM RESPONSE TIME CHECK

UPSCALE; sBC.

'NOx VACUUM: ™

'DOWNSCALE:

002AS-541589-PP-169
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Scott Specialty Gases,

Inc.

o >

2630 CAJON BOULEVARD, SAN BERNARDING, CA 92411

(%09 887-2571  FAX: (909) 8570545

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer
CAPNOT

RICK MADRICAL
15991 RIED IILL AVE
TUSTIN, CA 92680

ANALYTICAL INFORMATION

Assay Laboratory

Scan Specialty Gases
2600 Cajon Dovlevard
San Bamardino, CA 92411

Purihsse Order
Project #

1818
30380003

Tivs c2riification was performed accordiog to LPA Traceabil

Stenderds, Procedure G); September 1993,

Cyvlinder Number  ALM0D45739
Cylinder Pressures 2000 PSIG

ANALYZYD CYLINDER
Combponents

Certification Date

ty Protocol For Assay and Certification of Gaseous Cali bravon

03-15-94

Certified Concentration

(CARBON DIOXIDE) 1536 %
(OXYGEN) 1245 %
(Nitrogen) Balance Gas

~Donst axe 4oy nylindsy [ i bdoe 182 pep,

Exp. Date 031597

Apshitics) Urcertainty*

% § % NIST Traceable

*Acalybza) ety is oclusive of wsust biown oor sowrea wlich 2 leas nclod oo aandad are & predsios of e mesuionen FocEmeL
REFERENCE STANDARD .
. Tvpe/Sample No©  Expiration Date Odipder Nomber _Concentration
CTrEGMIST o e 06y T AOY8pR2TT T 7 T I297T%TOIN N2
GMIS 06-94 AB513 1245% 02 INN2
, .
Instrument/Model/Serial # Last Date Calibrated Analvtical Pripriple
CO2:Horiba / OPE-135C / 56353902, 02-22-94 NDIR
02-25-94 Magnetopnenmaic

O2:Horibe / OPE-335 / 850557042

ANALYZER READINGS  (Z=Zero Gas R=Reference Gas T=TestGus r=Correlation Cocfficient)

Compopents First Triad Anzlysis Second Triad Analvsis Calibration Curve
Carbon Dicide Dtz 031594 Respossc Unfix: ov Dwtz Responsc Linjta: ey ‘| Conesntrubon=  ACsBA+
. = 00 Ri= 910  Tie 559 a= RIw T~ A =0.000007985

i R~ 510 D= 0,00 T2~ 5846 Ri= yall 1= B ~0 0062062

3= 000 T3= 858 R 970 = = R3= €=0.1000

Avg. Conc. of Cast 0N, 1B.16% Ave. Cebc.of Cug O J D =0.000133)
Oxypen Dau':‘o3-ls-9~= Respowse Uniis, v Doz Response Uoita: my Conteotaticos  ArsB

= 000  Ri- 2] 1= 495 ae - Ri= T~ A=D250

Tl L. R2= 8 D000 Tamass RE LA = I - BoDOONES. . v
D= 000 T3= 498 R~ 8 pAR R = Ri~
Avg. Cont of Cuzt Ot vy Avg, Cont 5T Cun Q.
: [ Datc: Response UnHu-ev Dute: Respotne Unbozrmy Concentrstion=

De Rlw Ti= pals Rl~ T~

R2~ 1= = R2= bl =

Z3= . T3= R3= I3~ T3= . Ri=- - N

LAYE: Cenc of Cuet OYL Avg. Conc of Cust OV
2
Special Notes: )
ANALYST ;A ", _g_
. i3
I,
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Scott Specialty Gases, Inc.

2300 CAJON BOULEVARD, SAN BERNARDING, CA 811

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

{809) 887-2571 £ A (909) 6570549

Assey Laborztory

Customer
CARNOT Scott Specialty Geses Porchase Order 1914
RICK MADRIGAL 2600 Cejon Boulevard Prejea # 20667 (109
15993 RED HILL AVE San Bernardino, CA 92411

SUITE 110

TUSTIN, CA 92680
ANALYTICAL INFORMATION

This ceruGearian was performed secording o EPA Tracesbility Protooo] For Assay
Standards; Procedwre G1; September 3993.

and Cenification of Guseons Calibration

Cylinder Nomber ALMﬂ4$927 Cerﬁ:ﬁc'clion Date  03.30-94 Exp. Date 03-30-97
Ovlinder Precsurc+ 1903 PSIG :
ANALYZED CYLIND,
Compovents . Certified Concentretion Anshtical Uncertainty?
(CARBON DIOXIDF) 22483 % . %1 % NIST Tracesbie
(OXYGERN) 8937 %

. (Nitrogen) Belance Gas

:';.‘:; ’ *Do et e who eyiinder precers b below 180 peg. . . .

’: 'And}in}uwﬁryiximloﬁwd‘malhnwmwmwhbu)m‘ udy refe dxrd evor £ Som of the 4 p
REFERENCE STANDARD » . ‘
Type/Sample No. . Exmirstion Date Cvitnder Number Conceptration
CRM}675 . 0694 ALMO01136 14.08 % CO22
-GMIS. 0694 . . ~A}0868 .. . . t9S0% o
INSTRUMENTATION S
Instroment/Model/Seriaf ¢ Last Date Cslibreted Analvtical Prindple
CO2PR2000-ACUBLEND 03-24-%4 NDR -

03-30-%4 Magnetopneamatic

O2:Horiba / 0?1?-3}5 1850557042

ANALYZER READINGS  (7=Zero Gon  ReReforonce Gas  T<Tead Gas r=Corrctaaion CocfBient)
N . B
Y- | Comporents  First Triad Anslysis Second Triad Ansbysic Calibration Curee
- Carboc Diaxide Dodte: 13-38-94  Reaponse Ondic toy | | Dot - Respacw: Gllr: 2ov Coocentrations  Ax+RO-CrnY
T 7 . +E
U= 69 Rie 729 Tt~ 922 Li= Rl~ T~ A -0.0030005952
~ R2= ™S Zi= 000 ™ 922 R~ p=33 T= B =~6.0X1y75
< 23~ 0t T~ 922  RI= 729 3= T3 R3= € =0.00155
T Avg. Caoc. of Cout Oyl 4% Avg. Cane. of Casdt OV D =008535
’ E 20002042
Oz Drt=- 03,504 Raxponsr Unhte ovv Dy . Rexporne Tnies: wrr Cuw Ax+8
2= e . Ri= 93 T~ B4 -  Rie i Ti=_ | [A=00909 . .
Ra= 955 De [1113] M= 294 R= pall = B 0.¢02278
3= be0 T3~ 893 Ry~ 953 T~ Ty 3= !
R . |ATE Cooc of Cor Oyl £537 % Avg Cove of Ok OV i
Y -
. Daie . Raspease Untn-wv , Osic Rerpome Cabcry Cavcentrrtioge
.. Zi= R= ' T U= Rl Ti= S
ke R2~ o- T2~ R1~ Z- Y npe s
it = = Py T3 = P
Apalyst 7/<—’ b—j
3
- . e - o
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PITCH ANGLE (deqree)

CARNOT

3-BIMENSIONAL VELOCITY PROBL CALIBRATION
PITCH ANGLE vs, Il

002AS-541589-PP-169

<6

PROBE ID: B-2455 .
*
o
20 -
+1.000 0,500 doo 0500 1.000
+20
40y

P1 = (PA-TS)(PL-T2)

Pilch Angle = 63.08X + 23.69X42 - 24,505XA3 - 33.312%A4 + 7.5203X45 + 11.659X40

60 of 94

Perfornictt By: MIARM
Nate 4710194



CARNOT
. 3-DIMENSIONAL VELOCITY PROBE CALIBRATION

F2 vs, PXTCR ANGLE
PROBE ID: B-2455
+
1230 I
g
3
g
T
b3
&
[}
I
: L0180, 4 +
-60 ~40 <20 0i a0 40 60
’ Plich Angle
N . T Performied By LA/RI
F2"0%987 - 0.0007X + 3E-5X7 + BE-7X + 1F.0%* . AE.10%° < AF.19%E Dale: SR/

‘002AS-541589-PP-169 ’ 61 of 94
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Appendix C.]
Sample Locations
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S CARNOT
SAMPLING POINT LOCATION DATA - EPA METHOD 1

e’ —
PLANT: v 2 fove

: OATA 8Y:

&2 5

DATE:

. ~__L-‘
TESTLOGATION: ___ It 7~ 2. Dy 7

N

PMF-002

I— - .
.I 5-{,,,_—,
/) .
o
ok i\
o B
i O C
FA o0
o&
o
-
'D-iaAgra;:; o(éamplmg L.pcario.nA B
SAMPLé %OF IN. FéOM ' IN. FROM
POINT . | DIAMETER | NEARWALL | NOZZLE*
! . F 1 §2
-~ UPSTREAM DIST.DWA.: 7/ 2 [O.3 (2.%
DOWNSTAEAM DIST.D1A: 7/ 5 ¢ (2.0 | 25.1¢
‘- g L n
* COUPLING LENGTH:.____ & g S 4 | s
7< A1
NO. OF SAMPLING PTs.:__ & 2— - ‘
4778”7 ) | ¢s
STACK DIMENSION: 9 PEAST | 62,59
STAGK AREA, FT:___ 98 (& .
“INCHES FROM WALL PLUS
COUPLING LENGTH
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CARNOT

CONTINUOUS EMISSIONS MEASUREMENTS

cuent:_ (/¥ = Coylaa~

DATE:

GG

OPERATOR:

TESTLOCATION:

.

=T

(OIS E

Os? At—

TEST NUMBERS: __ | = 1— &

AMBIENT TEMP., DB/wWB: < | / 5"
2G5
- 0.7

BAROMETRIC PRESSURE:

OUCT STATIC PRESSURE:

(50 Aus,

FUEL:

|

SAMPLE

A - SAMPLE [ =-DRY. UNCORRECTED _C_T;TEDD;?’
! NO. CONDITION [~ 5T~ 5T 55 ¥ox w0 | W0, |50, | o o |
2w .2 r/
%" FA /ga’-
I | AS|es]es
3 2244 }44‘ .7(1-' 7.{
> . .
o | ”'/,f;_—,_ A3 |t
. (%)
A S AL e
f (bS |C5|cg
= |
UCralbd- |67
A (52|63 6.2
<7 -
g (6515
GOMMENTS .

002AS-541589-PP-169
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e T
j CARNOT 7
CONTINUOUS EMISSIONS MEASUREMENTS
cuent:__ (/OS5 — Coltra AMBIENT TEMP., DB/WB:
DATE: ___ é/ > & BAROMETRIC PRE SSURE:
o ¥

OPERATOR: Er— : _ DUCT STATIC PRESSURE:
TEST LOCATION: e 7 / FUEL: @/q A ™
TEST NUMBERS: | —/ — 575\«»—/

. SAMPLE orE GORRECTED TO
’ TEST | SAMPLE- | powirs =R  UNCORRECTED —%__,DRY

- TIME
NO. CONDITION 6™ T 6, | 0 | nor | 1o No,"[ o, | co | mox | o,

(% .
o A :
V}?;V?O} C-’Z) C”‘{“‘CJ,@/

/
N v -
E =~ 6 ' ‘ -
s .

S DS | €4
“!,Z{:Z,T D¢— 1< (g
AR
7 Do b €|
; 2| D) [¢r21¢.7

Y
PMF-013
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~ "CARNOT
) CONTINUOUS EMISSIONS MEASUREMENTS

Y o~
CLIENT: (5% (’C/') = Cols AMBIENT TEMP.. DB/WE:
© DATE: Cfer 6/ FHF— . __ BAROMETRIC PRESSURE:

OPERATOR: é/j_f?»-— DUCT STATIC PRESSURE:
TESTLOCATION: __(Jan 7™ X OO0/ L

TesT numpers: - - [/ N Srar—

' SAMPLE R T . .|  CORRECTEDTO
TEST | SAMPLE POINT/ (24— PRY: UNCORRECTED —%___,DRY

. TiME _ .
o = [.CONDIION 6 ™ T 5. T co | nox | W nNO, T 50, | co | Nox | s0,

T
A | Pl E5 D0l ge
I AN AT
mizles gilec
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cLent._L/COT" Cy lmert

CARNOT

CONTINUOUS EMISSIONS MEASUR EMENTS

AMBIENT TEMP., DB/WS:

DATE: G2k /9 r BAROME TRIC PRESSURE:
OPERATOR: & = DUCT STATIC PRESSURE:
TEST LOCATION: L-2—CE FUEL:

TEST NUMBERS:

002AS-541589-PP-169

69 of 94

T rest | sawpie %éf;;? er  PRY.UNCORRECTED fﬁfjf?ng
NO. TME | conpiTion : | Os: | €0 | Nox[ No [ NG, | 50, | 60 [ wox | 5]
22A0 Yy :
S % ,AA,%' -
e |20
%5 Fe JedlesT
‘j - q?ﬁ(ﬂ/ F3 25 4
- ad=_—1 ]
e 7¢‘? F—-]_; ¥, Lla 74_6) -
s 7
/ﬁ Fl_162]¢o
Tl Bs |eslss
14 - |
%37 e-¢€ 1|68
5577 = -
| €2t (7.0
& — )
"2l €4 6a7]¢s
COMMENTS:
mrm




- | CARNOT |
-‘ CONTINUOUS EMISSIONS MEASUREMENTS

cuent (oG ~ Co/ rAG AMBIENT TEMP.. DB/WE:
DATE: Clog / L BAROMETRIC PRESSURE:
OPERATOR: &L DUCT STATIC PRESSURE:
TEST LOCATICN: : FUEL:
TEST NUMBERS:
SAMPLE CORRECTED 10
vest | sampLe | SAURLE 1 g DRY., UNCORRECTED T
NO. , T"'fE | CONDITION ™57 ©, | €0 | Nox| NOo | NO, | so, | 6o [wox s0,
.| D5 6.9 |70 -]
1. P02 ¢4 e
D3 o740 ;
D-2 70

24 P=f 76 24,
A v e e A

.
i | &3 es |4
ot -2 e e,

)
S5y St e e

COMMENTS:

R R T
P1IF-013
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M © CARNOT |
L CONTINUOUS EMISSIONS MEASUREMENTS

cuent.__ /oS = Cy Jeae AMBIENT TEMP., Daws:___ | (O
DATE: G287 ¢ BAROMETRIC PRESSURE: 7. § "
OPERATOR: a-“o— DUCT STATIC PRESSURE:

TESTLOCATION: ___ 7 Je = 4=~ FUEL__ (%0 Mousg

TEST NUMBERS: L-2— G

| o comscfsb 0
} TEST | SAMPLE | i/*c')\;-STL/E 2.4 DRY, UNCORRECTED o |
NO. TME I conpiion 0 % | 6o [ nox| no | mo. T 5o €O | NOx | so
o 2 2 | o A | ) ,
L i J}"%-_- C?«l? (:/ -1 ;l ,I
ba ¢ (32
!5" 3 é/g\ é, (—
]
= B2 | (7 %Y
Y -
(A -5, 172

L A [Oes
(}ﬂg- B> 17405
Vg A Tea] ¢y
‘ 77244 14“( 6494 ¢ ¢

7S | ZamAas | il

1lcowmenrs: - T T

- t I
PMF-D13
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Appendix C.3
3D Flow Data

UOP7B.11409/R JOSE622.T , G‘Rls‘bT
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ClienvLocation ! /¢ &5

CA

RNOT

3-DIMENSIONAL VELOCITY DATA

Co' VW ¢

Samplc Location: ¢4 [

cu ble +-

Unit No: }

TestNo:__ - 3- BT \-\W‘wf‘.\"g

Dare:

6L~ ¢

Dz1a Taken By: D o (VY V\,Q»x%
Test Description: _ - O Jurescrvre

Pito1 1.D. No.:
Barometric Prcssurc {in Hg): ) Pre-Test Leak Check & Ak
_ Static Pressure in Stack (iwg): Post-Test Leak Check: 2, d(
j Yaw Angle Velocite Pitch Temperature
Tine Pon Point (Degrees) (P1-P2) (P1-P5) F)
) 7 - (o | s o 413
< ~ & | .40 o Y13
23 -5 - 413 1. o | o1
(215 & ) LY + o iy
R ~ .1 9 - Loy Lt g
2 o 4 Lo s
e f ot Ay .0 . L5
g<| 7 /D -9 —0y 475
/za é ~ /o F3 5 — ~Oq &€
§ — S\_ °37 "@0 Z///.
4 ) -7 6 w7
K 45 . Ly +* .06 Lir
4 - +38 R4 {.01 i
{ + /0 7 +oo7 | 75
e 17 ~9 | -5€ o Yls
s — /0 . 57 o 4/
3 ~ & . yE o - L/17
4 ~ 8 1 24y | T 4 1)
7 o w2 6| +. 0% /3. !
/ {( 8 ,_/_g L2 & -F.G(j L’//7 {[
Note: Clockwise roution of the prohc'conesponds 1ea pasisive yaw angle: > 0 or > 90 degrees:

002AS-541589-PP-169
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CARNQT
3-DIMENSIONAL VELOCITY DATA

Ucos Colmepm, C-2 &

ClienV/Location

: - = -
Samplc Location:__ U4t 1/ ¢+ J-led- Data Taken By: D oo (.
Unit No: / Test Deseription; > - D 4 7 ame rg

{-7- 3D - dveede  poip Nos
Pre-Test Leak Check
Post-Test Leak Check:___

Test No:
_Barometric Pressurc {in Hg): LG FO

Static Pressure in Suack (ing):

Yaw Angle Velocity Pitch Temperatore
Time Porl Poipt {Degrees) (Pl—'PZ) (P4-P3) F)
A |7 ~/ S | =3 | 4rg |
A ~ & C4E ~-073 g/)¢6 |-
5., - 6 44 -, 073 </ 5 A
g O .3 Sl 418
1 B | s [~y 41 g ]
2z o | g | ~-es Wi
|/ . <Y S S 41 e
- = . 57 .o &y«
6 - & e | . “ 42 o
S e . <8 ©) 42s
by o, @ & o 4L
7 S &l 6 G270
% < —~2 - 6 g0 3 4290
- N 88| o7 &2
. s ’_/ ~ l/ . 5'/ - o] 4/7 59
3 0 b =05 | M1
o 5 +2 55 ~-oY 19 __
T L Do L &2 T.0F U Yg
- X O | +€r | ~.aq4 ]| Y4
. .,.%‘r*'t/ N | - Lo ”~°? 917 ]
T Note: Clockwise otzation of the probe corresponds 10 a positive vawangle: > 0 or > 90 degrees.
N o 3D_DATAXLS
2401

8:03 PM
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CARNQT
3-DIMENSIONAL VELOCITY DATA

ClienVLocation - bear Date: 5/’ 26~ 7 v
Samplc Location: var+ 2 ectles Data Taken By 4 C/
Unit No: 2 _. Test Description: 3= J )
TestNo__2-72-3% Pitot 1 D. No.:

Barometric Pressurc (in Hg): Pre-Test Leak Check

. Static Pressure in Stack (iwe): — ( )¢ R ; Post-Test Leak Check:

o

Yaw Angle \’elocit)" . _Pitch Temperatire
Time_ Port Point | (Degrees) (P1-P2) (P4-P5) F
— 35| A |77 ~ & v | -er | 31
' 4 ~ 9. g oS5 | Y39
S ~ 2 Y5 [~ 05 45a
3 Ly -3 -5 ~ . a3 ¥ 39
3 — 5 6 ey | 434
7 . ~ . £ - -5 | Y22
/ ~ . 8 -5 ~. oC o 1 |
7? —,7 v A"S; i S A T 6/3_7 S
: & -l .5 O vk
. Q s | @ 435G
2 5% o | &q
¢ -~ 2 o 79
Z - s 2 38
/ ~ /% 27 — . o2 9'3 s
< 1" O v/ ~. o | Y327
o o) Ly~ 6 2 43cC
c- O . 37 iy Y37
4 ~2 wyll W g3
3 ~ £ .,"} c 4. = 437 -
) 2 -3 s 4o | 4y7 1
L] ~7 L2 Ten [Ty
Note: Clockwise rotaton of the probe corresponds 1o a positive yaw angle: > 0 or > 90 degrees.

3D_DATA.XLS
2/14/94
8:03PM
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CARNOT
3-DIMENSIONAL VELOCITY DATA
Date: 5 -2 7_C;' (( _
Data Tak - e ‘.,
313 Taken By G (ounid -<./§
Test Description: s - »

ClientLocation (/COS (\d(M‘“C
Sample Location: (@D f*—/’<’._f"
Unit No;_*

Test No 2= T D - be( Pitot §.D. No.:
Barometric Pressure (in Ha): 7. 32 Pre-Test Leak Check . /;C .
Siztic Pressore in Stack (iwg): Post-Test Leak Check: ¢, 4.
i ] Yaw Angle Velocity Pitch Temperature !
Time Port Point (Degrees) (P1-F2) {P{-P3) (F) ,
s 7 A .SST | - o5 |- N
£ -7 R T oY Yyg
5 27 | -5 [ e Tayy ]
¥ - &° - S°9 - a3 gy >
; ——5 A \-/f 6( -~ .0 ((f((
- r4 = RV, @g ol Y4z
t ( ~ /0 52 NIRRT
£‘:‘ [ - 7 - - .,c?.,o . N ; 5’_1 a T *-’A/({(
I ~ [0~ -5 +0] 0
S~ - f-:)” .y 9 .o Gy 2
4 -7 . o ‘42
EE Y £53 o 447 ]
2 ~ G -5 3 o 54 |
{ ~ /0" LS s -+ o2 7%
v |7 o -4 & 420
) Z iy 4S T2 | ¢35
s ~ 2 - YT o g3y
Y | 2 31 [t 19379
7 o ZC | D “ Y39 .
) Z —77 3o | —ol | T3
J B ( . { e l - 25_ A o - T 1/_37 .....
Note: Clockwise rotation of the profrc corresponds 10 2 positive vaw angle:'> Qor > 90 degrees.
h - : 3ID_DATAXLS
21494

8:03 PM
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Clizat
Ualt

Sample Losatlon:

Test No.:

Probe D No.:

Unit.Load:
Test Date:

L Time (StarvStop):

Sample Yow
Polnl Angle

Pich
P4PS
tn WG

0.03
0,03
-0.03
0.08
0.0¢
0.05
o003
0.00
0.0
0.00
0.09
. 0.00
0.03
0.02
001
-0.03
-0.0¢
0.0
0.04
0.04
=003
0.00
0.01

0.0

0.01
0.01
0.00
0.01
~0.04
0.02
0.00 .
0.00
0.01
0.02
003
€.00
0.00
0.00
0.02
0.03
0.03
0.0l

Ysw Angle:
Pluwt Angle:
Reésultant Angle

Standard Devialon:

409253181 -1 34

002AS-541589-PP-169

3D VELOCITY - DATA AND WORKSHEET

UCOS COLMAC Date:
w1 Dsu By: EF
Outles dut Bare Pressure, In He.: 29.90
1-1-38 StsU¢ Pressurt, fp WG: 4.2
B-2131 Abr Pressure, In Hp.: 29.8¢
Average O, % dry: 6.20
6/28/54 Average CO2, % dry: 12.00
0930/) 145 Moisture Content, %: 15.00
’ Molecular Weighy, wet: 28.36
Tote} Stack P4-PS2 Picch Pi.py . Resuh Volozlty
Pi-P2 Temp, Pi-P2 Angle P1.P2 Pups Angle unzorr.® Axid)
WG 4 tn WG deg. I WG in WG deg. fps ps
0.58 45 -0.05 3.2 1.0¢ 0.58 105 66.1 65.0
0428 416 ~0.05 3.8 100 0.48 3.9 60.2 394
C.4¢ 48 -0.06 -3.8 .00 0.¢8 PAS 60.2 59.8
0.5¢ 418 -0.10 5.1 LO0 050 6.1 61.5 612
0.57 418 -0.07 43 1.00 0.57 43 65.7 65.5
Q.68 £19 -0.08 =51 1.00 0.60 5.1 614 612
0.60 419 -0.05 ~3.1 1.00 0.60 31 62.4 673
053 419 0.00 0.0 1.00 053 50 63.2 63.0
0.58 420 0.00 0.6 100 0.55 8.0 6.4 63.8
06.56 420 0.00 ¢.0 100 0.56 0.0 §5.0 6S.0
0,60 420 0.00 0.0 1.00 0.60 - a0 673 623
.58 420 0.00 ¢.0 1.00 .58 30 66.2 66.1
0.6 420 0.05 3.2 lm 0.60 38 67.2 67.1
0.5% 420 0.03 22 1.08 0.8 3.0 66.1 65.0
0.59 48 0.2 -x.3 1.00 030 42 614 €1.2
0.60 418 -0.0s =3.1 1.00 0.50 31 673 67.2
0.5% 419 -0.07 4.8 1.0 0.55 49 64.5 64.3
.52 {19 -0.08 4.7 100 082 47 62.8 62.5
062 €19 ~0.06 .0 1.00 0.62 4.0 €8.8 683
0.62 {18 0.0 4.0 1.00 0.62 30 68,8 68.3
0.0 419, .05 <34 .03 062 . 31 L84 613
0.45 213 0.0 0.0 100 043 1o.o S8l 372
037 413 0.02 1.4 1.00 0.47 6.2 553 59.0
0.43 (323 0.2 1.3 1.00 0.43 52 56.8 56.5
0.20 a4 0.03 1.6 1.0 040 16 547 562
039 416 0.03 1.6 1.00 03% 19 34 4.1
0.34 418 0.00 00 1.0 034 0.0 50.6 50.6
031 418 0.63 21 L00 03} 21 48.2 482
0.60 415 ~0.12 4.1 1.00 0i0 ng 549 538
03s ' a1 0.0§ -3.8 1.00 038 10.6 514 50.5
0.37 418 Q.00 0.0 1.00 037 5.0 523 525
033 417 0.00 0.0 100 038 a0 513 . 513
041 417 0.02 1.6 100 [1X9] 52 555 553
020 417 0.05 32 Loo 040 6 548 542
033 £17 0.09 59 0.99 033 116 49,8 487
05§ 416 G.00 o0 1.00 Q.58 9.0 66.0 €52
657 417 0.00 0.0 .00 as? 10.0 65.3 6¢.5
[+X 3 417 0,00 0.0 1.00 048 &0 £0.} 59.2
0.34 47 0.06 3.8 0939 034 £.8 5¢.5 49.9
0.26 417 0.12 1.6 0.99 026 1.6 4.2 43.8
0.26 417 0.2 7.6 0.99 0.26 103 442 L4358
02z 437 0.04 23 1.00 0.8 83 459 454
RESULTS
T 048
2.0 degrees Stack Tempersture: 417 F
0.4 dogress Velocity*: 3%.45 fpa {fect poyee.)
56 degren Axiu Velocitys 35.08 fps
3.3 depreey
“weloeity in the dircclion of flow
CARNOT
15991 Red FHill Ave, Sulte 130
714-259-9520
FAX 714-259-0372
78 of 94
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STRATIFICATION CHECK

Client: UCOS COLMAC
Project #:  1409-40950
Unit No; 1.0
Date: 6/28/94
Point O:pt Ref Oz
AS 6.9 6.9
A4 7.2 2.1
A3 6.7 6.7
A2 " 7.0 7.2
Al 6.5 6.5
Bs 6.5 6.5
B4 6.7 6.7
B3 6.7 6.6
B2 6.3 6.2
Bl 6.5 6.5
Cs 6.6 6.5
C¢ 6.3 6.2
C3 6.4 6.4
C2 6.9 6.8
Ci 6.7 6.7
02 Stratification= 0.4%

40985.XT.5/)-1-Stras

002AS-541589-PP-169

% Diff Point Opt
0.0% Ds
-1.4% D4
. 0.0% D3
2.8% D2
0.0% D1
0.0% E5
0.0% E4
-1.5% E3
-1.6% E2
0.0% El
-1.5% F5
-1.6% Fd
0.0% F3
-1.5% F2
0.0% Fl
CARNOT

15991 Red Hill Ave Suite 110
Tustin, C&lifomia 92680
714-259-9520
RAX 714-259-0372

79 of 94

6.5
6.6
6.7
6.6
6.7
2.0
6.6
6.6
6.9

6.7

6.5
6.2
6.8
6.8
6.8

RefOs

6.4
6.6
6.7
6.6
67
6.9
6.6
6.6
6.8
6.6
6.5
6.2
6.8
6.8

.68

% Diff

-1.6%
0.0%
0.0%
0.0%
0.0%
-1.4%
0.0%
0.0%
~1.5%
-1.5%
0.0%
0.0%
0.0%
0.0%
0.0%

w34
03 A



Sample
Point

000wwcnmmww>>>>>—>»
Mmq-—-NMAmo\uumw-hmc\q

UUUUUUbhmmmmrﬂmﬁa‘n‘ﬂ‘n‘ﬂ'ﬂ:‘ﬁOﬂOD
--uuaumq-—umhuo\q-—wuhmaq—wu&

40965.50.52-2-3

Client:
Unit
Sample Locstlon:
Test No:
Probe [D Neo;
Unit Loog:
Test Date:
Time (St2rt/Step):
Ysw Pitch
Angle Pa-ps
deg. lo WG
-5 -0.05
-9 ~0.08
‘12 -0.0§
-3 -0.03
-9 0.04
-E -0.05
-E 0.00
s 0.00
-3 0.00
[+] 0.00
-1 0.00
-2 0.00
-3 000
-1s .02
4] -0.01
[+ -0.02
L] ~0.02
2 -0.01
- 0.02
-3 0.02
-9 0.02
<7 ... .08
-3 0.0
-0.06
-1 -0.03
-8 ~0.03
-10 0.0
-9 02.07
ST 0.0
-5 0.01
-7 0.02
-3 0.00
-9 0.00
~10 0.00
] 0.02
1 0.00
-2 0.02
0 0.02
[¢] 0.01
] 0.00
3 -0.01
2 0.00
" Yaw Angle:
Pitck Angle:
Resulant Angle:
Stunders Deviation;

002AS-541589-PP-169

3D VELOCITY - DATA AND WORKSHEET

“velocity in the direction of flow

CARNOT
15991 Red BY; Ave., Suite 10
Tustln, Callfornts 92680
714-259-9520
FAX 714-259-0372

80 of 94

UCOS COLMAC Dafe:
#2 Data By: EF
Oulel dues Bara Pressure, i Hg.: 29.90
2.2-3d StaUc Pressure, tn WG, ik
B-2131 . Abs Pressure, In Hg,: 29.8¢
Average O2, % dry. 6.20
6728194 Averzge CO2, % dry- 1200
09501145 ’ Molsiury Content, % 15.00
Molecular Welght, wet: 28.36
Tota Stack P4-Pst Preh Pi-Py Resuit Veloclty
P1.P2 Temp. PI-2 Angle P1-P2 Pt-Ps Angle uncor.* Axdel
in WG ) 4 o WG deg WG InwG deg. Ips Ips
0.5s 439 -0.09 8.8 100 0.55 &1 653 646
0.4s 439 -0.11 6.7 1.00 045 11.2 59.1 58.0
0.45 £39 0.1 4.7 1.00 045 13,7 55,1 374
0.50 439 -0.1¢ 6.1 1.00 0.50 6% 623 61.8
0.60 . 439 -0.07 .3 1.00 0.60 29 68.1 67.1
0.60 439 -0.08 -5.1 - 1.00 0.60 9.5 682 673
0.5% 440 0.00 0.0 1.00 0,58 8.0 65.2 64.5
0,70 439 0.0 0.0 1.0 0.70 5.0 73.8 73.2
0.65 439 0.00 0.0 1.00 0.65 3.0 70.8 70.7
0.57 439 0.00 0.0 1.00 0.57 0.0 66.3 6£.3
048 439 0.00 0.0 1.00 0,48 10 60.9 §0.8
0.32 €39 Q.00 0.0 1.00 032 - 2.0 49,7 49.7
025 438 0.00 0.0 1.00 0235 3.0 43.9 43.8
.27 438 -0.07 4.5 1.00 0.27 13.2 45,7 40
0.4} <37 -0.02 -1.5 1.00 0.41 L5 56.2 56.2
642 436 ~0.03 29 1.08 0.42 5 36.9 56.8
0.57 437 -0.05 =33 1.00 037 33 53.4 53.3
057 a7 -0.03 BR 1.00 0.37 2.6 $3.4 53.3
03¢ 437 0.06 3.6 299 0.36 70 526 2.2
0.40 427 0.08 3.2 1.00 0.40° 44 55.4 55.3
0.36 437 cos 6. . 089 0.3¢ 9.7 528 518
- 058 .. 440 . . 009 *5:5. - 100 - 0:88 - &9 C 653 - 648
0.53 430 -0.08 ~£.6 1.00 0.53 s.3 64.1 63.8
0.50 443 212 -7.2 3.00 0.50 9.4 62.4 (181
039 443 -0.05 3.3 1.00 0.59 a3 2.2 61.6
0.66 4«L -0.05 -2.8 1060 0.66 8.5 71.5 70.7
0.60 442 0,00 0.0 100 0.60 10,0 6§.1 6.1
0,52 445 0.13 8.9 0.99 0.52 126 834 61.9 -
0.52 441 0.00 0.0 .00 0.52 108 63.4 614
0.52 §42 0.02 12 1.00 0.52 5.1 63.4 63.2
0.5¢ 442 0.0¢ 24 1.00 0.54 7.4 6.6 64.1
0.58 441 g.00 0.0 .00 0.55 30 65.2 65.1
0.53 44] 0.00 0.0 1.00 0.53 9.0 640 63.2
053 441 0.00 0.0 1.00 0.53 100 [1K] §3.0
0.55 440 0.04 23 100 0.5% 23 J85.1 651
049 440 0.00 0.0 1.00 0.49 1.0 618 618
0.45 438 0.04 28 1.03 0.45 3s 58.1 587
0.42 437 0.05 3.1 L20 0.52 3.1 $6.8 36.7
0.39 437 0.03 L¢ 1.00 0.3% 1.6 548 347
0.3¢6 437 0.00 0.0 160 0.36 0.6 356 526
0.30 437 <0.03 21 LO0 0.30 36 481 <80
0.25 437 0.0 0.0 100 0.28 2.0 43.9 43,8
RESULTS
4.4 degrees ‘ | Stack Temperstare: 439 F
=1.0 doyess Veloclty": 60.08 s {fect por tec )
3.9 dogrees Ads Veloclry: 8931 fps
4.0 degrees

1%
Lnan



" STRATIFICATION CHECK

Client: UCOS COLMAC
Project £ 140940585
Unit No: 2
Date: 6/28/94
Point Oapt Ref Oz
Fs 7.0 1.0
Fq 6.4 6.5
F3 7.3 7.4
F2 7.0 7.0
Fl 6.7 6.7
ES 6.5 6.5
E4 6.7 6.8
E3 7.1 7.1
E2 6.9 7.0
El 6.7 6.8
D5 6.9 7.0
D4 83 6.4
D3 7.2 7.2
D2 7.7 7.7
Dl 7.0 7.0
1.0%

02 Stratification=

40985.X1.5/2-2-Sirat

002AS-541589-PP-169

% Diff Point
0.0% Cs
1.5% C4
1.4% C3
0.0% C2
0.0% C1
0.0% B5
1.5% B¢
0.0% B3
1.4% B2
1.5% Bl
1L4% AS
16% Ad
0.0% A3
0.0% A2
0.0% Al

CARNOT

Oapt

6.5
6.6
6.3
6.4
7.4
6.0
6.2
6.5
6.7
6.6
7.1
6.7
7.4
6.7
6.4

15991 Red Hill Ave. Suite 110

Tustin, California 92680
714-259.9520
FAX 714-259-0372

81 of 94

Ref Os

6.4
6.6
6.6
6.4
7.5
6.1
6.3
6.6
6.8
6.7
73
6.9
75
6.8
6.6

% Diff

-1.6%
0.0%
1.5%
0.0%
1.3%
1.6%
1.6%
1.5%
1.5%
L5%
2.7%
2.9%
1.3%
L5%
3.0%

10594
0L AM
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STRIP CHARTS
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Desert View Power
2019 Emissions Performance Test Plan

THIS IS THE LAST PAGE OF THIS DOCUMENT

If you have any questions, please contact one of the
following individuals by email or phone.

Name: Mr. David Wonderly

Title: Client Project Manager
Region: Western

E-Mail: DWonderly@montrose-env.com
Phone:  (714) 279-6777 o ,

Name: Mr. Matt McCune
Title: Regional Vice President
Region: Western
E-Mail: MMccune@montrose-env.com
Phone:  (714) 279-6777

@\{ MONTRGSE

AR ALITY SERVICES
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